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(54) WAVE-RECEIVING BEAM FORMING METHOD AND DEVICE AND ULTRASONOGRAPH 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wave-receiving beam 
forming method and device ensuring a high efficiency of data 
processing by a plurality of processors and provide an 
ultrasonograph having such a wave-receiving beam forming device. 
SOLUTION: Ultrasonic waves are transmitted to an imaging 
subject, and their echoes are received by an array 200 of plural 
receiving elements and stored in a memory 6. For each of address 
groups 504-514 where the echoes from reflection points 302-314 
on a wave-receiving sound line 300 are located on an echo signal 
line 400, echo signals are added together by a plurality of 
processors. 
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tiillE3i3— (I-§-Sr*D»L, 10 
i> 

1Sicox3Ht-^5iJ±t^tim#ffi1-5<4Slcffiai- 20 
^©7 Kw;^8¥ri:(c^(t^ix. t^mm^0)7 h' u m 

^m^roS<t^^<07i"i'T'Sftt2)Sti6illS«#a 30 

St. 

[0 00 1 ] 
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3- (echo) lr^iC(/)S<t*^=-c07 (array) T'Sft L 
T;<*y (memory) ICffittL. itlb^='-ii^^^^O 

7" o -fe 7 1 (processor) T'toS Si^ t"- A 7 - ^ 

y /Srtr/ji 5 SiS fc'- A 7 ;i— 5 y ^^:^&t5 J; t;^l, 

[0 0 0 2] 

Tttf ^i^^'/Kdigital) {ll;651f&LT#yc:, ^(DJ; 5 
8 9 5 tii«f::8B^(DJ: 5 ie#WJC7'tn ^^(analo 

[0 00 3] - wstiSmiSS-eti. mm^m^ 

yiClEltL, ^:tlfjX=iHt-^«r^:nmF FT(fast 
Fourie transform) SaS UTiiiSi: h'/^y (domain) O 

S 16 ti* - A 7 ;j— 5 y tr 5 i 5 t T V > 2. , 

[0 0 0 4] 

i^7;t-$y^lrtT^<f9^^, ^S^07'n-tr-yt)-(j:, M 
(C, (l-«r-^tC*5«io»^4i|c:7^-fe^ (access) U 

[0 0 0 5] :^^m^i±B(r>mm^.^MSi:titzmz/£ 

U!^fi, ifeW;:, -?:(^J:5'if:StK'-A7*-5y/g 

[0006] 

3-?r1Si:wS{t^i^»7W'rT-SftL. HuE«»S 

jlffJSL,fcm^(07 Ku:^Wr:i:(c. SIS^T'o-fe ylMc 
•fe 7 tir J; ^MW^^^^^ LTgtjESSiti^-hwx 3 

[000 7] (2) asJl^«?iS«H-5fc*ro|g20i6i^ 
»i. 1i^*f^lCj@ti!5^JIjSLT^«)X3-|rlfc<^S 
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[0008] (3) Wkmi:m»:t^tcib(D^3<om 

1 0 0 0 9 1 n 1 (D^e^nmB 3 ©igB^©i/^-f 1 o 
[ooioi (m) -4^mmx'it. :^=^-im<Dm^m 30 

[0 0 1 1 ] 

10 0 12] mi ICTPi- J; 5 JC, *^SI4, let&T'n 
-y(probe) 2i:2IS{Sg|54Sr«ixTV^5o Si^!^7*n 
-:/2i:jiSflgB4*>P,;i5l$5>ll, 

(probe) 2J4lS^(DSIf-iS 50 
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Ktransducer element) (07 U-'f' L, ji^Sffl^4T' 

[0 0 13] i^SmSlS4l±, gt2S7'D-y2^|g!(lL 

1^i6L-''.Cl^RF (radio frequency) it^(Dtt.X'7i-o 
^^•T-fv'^/U (A/D) RFxa-;^*!; (e 

cho memory) 6 Icff #iiif J; 9 iCJ^ceo-Cl-^^o 
[00 14] RFX3-;<*!J 6J4, jatiSH7>;^T 

JUTS' (digital data) t UXlEtS-f 5<t 5 iC^ICoTV'' 

3 — T— ^'iiUoO;'*!;^"^— y (memory plane) (Cfe 

oT, RFx3-p{*!; 6(Ctt, RFW*4«X3-5 
{fff-^-f/iiP^jX 3 n ^'y (hologram) 

iM>o znXoic^ eifStyn-7'2, iiSftg|}4ioJ; 

[0 0 15] RFx3-;«^-!; 6lCteig$ixfcx3— r 
DSP(digitaJ signal processor) 7 U'l' 8 T* 
T-^*!ia$n5J; 5lC/j:oTV^5o DSP7W8« 

XV^S. DS Pi±*^0;ilCfc(t.5yn-fey-t)-»||J|»ff^ 

m<0-mX'hi, T'n-fes/tfiDSPlCPgifcW 

T(4i'<C<, fiajxIiMPU (microprocessor)^, ffiOff^^ 
ro>^o-fes'f-T'4>oTav\ DS P7M 8»i*«9^(c 

m^^&t'-j>.mf&^&(rinmmm(D-mx'hio 

[0 0 16] DSP7U"f'8J4, il^L/£t^SiJ«(Ci 
■SSWroTT*, la 2 IC^ LfcMSy n 5/^'22~260 
iasaSrff?, x3-7'-:J^(col,>-CSgct'- 
A7;j--^ ^'/SrfirVV ■?:<Oi|g*lcoV>TF FTSrffo 
TJljSmK^'fywr-^'lcSgj^-rs (2 2) , S/t, 
F F T Lfcr-^'Icol^T, ^StlS: K7< y(CJol/>T, 
7^'>'l'^ !) ^'/(filtering) , = !) 3:--> g >(con 
volution) , K^y (Doppler) /MT I (moving target 

indication)tea^Or-^itta^tTV^ (2 4) , 
IC i FFT(inverse fast Fourie transform) SrffoT 

^FHUV'i'yrofg^icMI- (2 6) , 
[0017] DSPTu^ 8ici.iz.<ni:jf£T—!'^ 

Stt, RFX3->*!) 6lClEt§$n/hX3— 
lCol,>-C, S&WDSP(CJ;t3|^B$MtT':fV^L.B#i>S'l# 
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ODS p t)#;'^-y 7'u-y^^icT:7-fex-e#'5 J; 9 

lC/ioTI/>5o 'tCiJ. DS PT W 8l4T-;5'4aa«jg 

[0 0 1 81 §ZgEt'-A7;t-$ V^(±. SlS^i6lt-?B 

3 y (range compression) ) (CMJpSo K7°7/ 
MT I ^9(4C FM(color flow mapping) H^^. ttS 

[0 0 1 9] S^^f-A7;j— ^y^lC^fcoT, DS 

[GO 2 0] il3-c»i. Sl^iS h^y;^^*-^- • XI/ 20 

/^K (IJilTs ^(cxw;* y ^i:^^5) (O7W200 
T i/'C 2 0 0 (cSE)^£:i^{4Sr»oSjSi^iS 3 0 0 

to 

[0 0 2 ll /ifc. X3-7^-^^j4 0 ottiiii-e^ 

[0 0 2 21 Z<OXoti:3i3-f—?9\UciS\/^X, SJS 

t4S3 0 0±WlO6C»S:#t,fi3 0 2^>f>»X3- (rojg 

ffi) »4, RW^3 0 2i4»t,#xUp<>'hST'W!gilJ^;i; 
^3 0 2;i)>b«X3-(i, #x=i-7'-:Jr?;iK-|4> -til 

^•i^(^x^-y y F-^oSija^rB^lcffi^tSiifi (T Ku- 

[0 0 2 3] ^ci<};9^c«^<or KU';^ (TKU^^ffi 
i:'Mm:ii:lzX<0. T K^xft^ls 0 2;4qtibix5, 

5W-S3 0 4~3 1 4,lC*fjeL.T, TKl';^fl 40 
ills 0 4~5 1 4;45;ett-etl#e)ix5. 7Ky;^ft^5 
0 2~5 1 4m^til'b2!lftiKi:''i-5. 

ib(D7 Kw;^fti6lH, ■t<o±-C(OX3-ft-^roffiffi*5|^ 

[0 0 2 4] #X3-7^-^Jr-|)cf.x% 7Ky;^ft^5 0 
2±OX3-7'-^'t±V^ttl'LSI*^.3 0 2*»?5WX3 

ii(ihT-9i:\^^l.XMmt^Z.t 
Ki.'O. Slt.^3 0 2tCOl<^T«A;^3-7'(scope) ^ 50 
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5. C:«AX3-7'T-^'J±Slt^3 0 2JCji^(D^o 

T-^'fcjii:(Di;2ASr#t<t^ictTt)lv\ ;itiJ±§ 

iSc^§ln4r^'^f^t5,*^.T"i!f* 

[0 0 2 51 I^^IC, 7 KU';^fti^5 0 4-5 1 4±W 
x3-7^-^tr^-H€ii^AD^t5rilcii9. SM-fe 
3 0 4-3 1 4lc,t.,^«•g•ofcA;^3-7•r-^S:•^:^^ 
t;!)5X'^5o wOi^l-LT, SW^3 0 2 
~3 1 ^\zr)\^X¥^'fX •y^' 7 — (dynamic foe 
us) «rffofcA;^3-7'T-^'«r^l5ri:*5f #5. S 

iSi^lls 0 0±(Dteo^Tc»sSt,#>icoi,^-ctlRl1i'*,e:i 

[0 0 2 6] ^r.T\ S^6#^3 0 0±(Ci®^Lfc^iJ;t 
»i2 5 6il©5lt^ (H^J^) (c5sfjS;u-C2 5 6*©S 
fflftHSr^^L, ^n^St@*^rir}cSiJ*/<eDSPlC 
J;t)i3-7'-^'W^D»&tT'i5. /its. 
»4. SMr-:5'»B^ftSr75tlil^L'iV^7 Ky;^r- 
7"/!/ (address table) t LT, f:jfe^i^i3a;0!^»±« 

[0 0 2 71 #Sffl£Bl^li. avMCS'iSSIt^JC^PflC 

rofc*, ?ii:WDSP{CJ;5T-^«iS«rtg$^<;i 
fft5- i/i^-c-^So 

[00281 'S-DSP T'0±)jn3SO*g*4rSSt^ 3 0 
OJ:cDS|+^(03feWc-a-4:)-ti:Tffi-&t5ri:(C<t'9. § 
fi#i||3 0 0(cfp^ofcA;^3-7°7--^i4iJ^fig$n'5, 

fit^t,, ^'I't5 5'^'7;i— *;^Sr^9S«fc*-A7 

[0 0 2 91 <t&w:^fi:«SjK^^|lcol,^Tt,, 

T^-S:iKt'-A7;t-?y^'^fif7'i5o 

tftlli. il41C;T^tJ: Sj^#S3 0 0' SrllCjj 
(■tS&:^|fiJtc<il6l (;^r7!;y/ (steering)) 
%X\i. S5+,^.3 0 2' ~3 1 4' (C*f/i;tTS11ltt^ 
5 0 2' ~5 1 4' SrfflV^5. 

[0 0 3 01 fcfc'U S*a*^l4{ri)x»i5 0 

2' i5 04' (OipiC, g|l^WlC^Xt5fc<0;65T'# 
-t(Oei5^>T'>*!;7^-fe;^<Dgi^>45|g4t5^<igtt 
^:r-e. igslOT^tJ;^!-, xn-f-^'^R 

F^*y ejcEigtaic^fctj, #X3— r-^'j?ij4o 

0 (CjglKDffi^Srl^ojijiB^FBl 7 0 0 LT, X3 
i3-r-^'?iJ4 0 0 t L-TlEiitS i P IC LTt>^ 

(00 3 11 ::4x(4. ;<*!;7^'-iz;^»6g^i£rlEligt5 
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t i::mm(om^&U(D± y Kset) ^^^o£^S;!>^?iv^,^. 

[00 3 2] }:.B<Dl^{Z^&\f-Ms7t-^yV^n 
;io)tx3-x-^^(Cog: FFTSrtTV\ FFTLfc:^: 

[0 0 3 3] riyTl^ y ^-'>3 yd^fct), DSPTU 
a^i/ 3 y:^—:t-/UT — ^ (convolution kernel data) 

i!(cov^T^i^-e^^FFTSrm^. liKi: K^-f 

(3 4. 3 6) o ^C0i2;attlil2<^At!ia 
iStStVCbin) lR)±T^t1-?> (3 8) 0 rc^ftiStt 

m 2 (Dmmy'u ^ ^ 2 4 T*tT?ii:>ix5o ftsi- i f f t 

5rtT9 (40)0 ^(^iiiati® 2 0j(ilia::^'n 2 6T' 

[00 34] 7/MT I iQ;a-r^ii:?'t,»j^iij^ftig 
ft. DSP7U><8(IJ:«9. \fy(Ov'-^m(Dy</V^ 

/N-ir^y h (packet) Pfl, 7 ^ -yW K(f ield) rp1/.^l^L 
7 (frame) ffl^^'^ft^ftttl^aaT^ff 5 ^ i J: 19 

[0 0 3 5J i£Laypyi^2 4Tii, #J: 9 

6Tio(Djo(^i0(/) i FFT(cii9. ^ix^-'ix*fi^>-r5 
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CFM^^y 1 ot 



[0 0 3 61 ^ft-l/y hB/CFM;^^y 1 OlcS# 
iiitLfcii&r-- fir ^ ;^7'W -r^^-v^-t (display 

manager) 1 2^ai:T«?i^^l 4 btlSJ^^ U 

T«^v$tl5o r>f -X7^U^v;r.^v;t 1 2fi 

ll2(^iiia7'Dy^ 2 8<^«!ia> 1-?ii:>^>(tS5:iEfig. If 

[0 0 3 7] 

iif±\ i[^^07^^^ryi^^cJ:5r-^^^Q;a<Ot6*;5Si^v^ 

?t sst t'^- A 7 ^ ^ y mm m t m^mm 

[Hi] :^^m<o'Mmmm(D~'mBU(o:/tiy^ 
m2] :^mn<Dmm<Dmm(D-m(omm\^m m^- 

[04] ^wM(^%mmm<D-m(Dmw.\cm i>^& 
[05] :^mm(o^mmm(o-m(o&mici6m^& 

fc - 7 ;f - ^ y ^ (7) fti: 0 T & 5 o 

2 StStT^n-y 

30 4 iitifi^fB 

6 RFxn-^^y 

8 DSFTU^ 

10 =1 t-uy I>B/CFM;<^y 
12 r ^^T'U^-^^^-v^t 
1 4 ^7f:g|5 
20 0 TU^ 
300 S&^H 

3 0 2-314 RHii^ 
40 0 x=i-r'-:^^ij 

40 5 0 2-'5 14 TKU-;^ 
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24 
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